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1
VEHICLE SEAT LATCHING MECHANISM

CROSS-REFERENCE TO RELATED
APPLICATIONS

This application claims foreign priority benefits under 35
U.S.C. §119(a)-(d) to DE 10 2013 200 292.0, filed Jan. 11,
2013, the disclosure of which is hereby incorporated by
reference in its entirety.

TECHNICAL FIELD

Various embodiments of the present invention relate to
vehicle seat latching mechanisms.

BACKGROUND

A vehicle seat latch is disclosed in U.S. Patent Application
Publication Number 2011/0215627 A1, which published to
Wieclawski.

SUMMARY

In at least one embodiment, a seat assembly is provided
comprising a seat bottom adapted to mount to a vehicle. The
seat assembly further includes a first seat back pivotally
attached to the seat bottom defining a recline angle relative
to the seat bottom, and a second seat back pivotally attached
to the seat bottom proximate to the first seat back defining
a recline angle relative to the seat bottom. A pin is pivotally
connected to the second seat back, is sized to be received
within a latch mechanism on the first seat back, and is
operably connected to the second seat back to pivot to a
stowed position when the first seat back is pivoted to a
recline angle that is less than the second seat back recline
angle.

In at least one embodiment, a latching mechanism is
provided comprising a releasable catch adapted to mount to
a first seat back, and a pin adapted to mount to a second seat
back and configured to cooperate with the releasable catch.
The latching mechanism also includes a spindle affixed to
the first seat back, and a cable disposed on the second seat
back having a first end in mechanical connection with the
pin, and a second end wrapped about a portion of the
spindle, wherein a forward pivoting of the spindle relative to
the second seat back unwraps the cable releasing a tensile
force in the cable, thereby pivoting the pin to a stowed
position.

In at least one embodiment, a seat assembly comprising a
seat bottom adapted to mount to a vehicle, a first seat back
pivotally attached to the seat bottom defining a recline angle
relative to the seat bottom and a second seat back pivotally
attached to the seat bottom defining a recline angle relative
to the seat bottom. The seat assembly further includes a
retractable pin connected to the second seat back and
configured to be received within a latch on the first seat back,
and an actuator cable operably connected to both the pin and
first seat back. A pivoting of the first seat back to a recline
angle that is less than the recline angle of the second seat
back causes an increase in a tensile force of the cable thereby
pivoting the pin to a stowed position.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 depicts a seat assembly according to an embodi-
ment with first and second seat backs in upright positions;
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FIG. 2 depicts the seat assembly of FIG. 1, where the first
seat back is rotated forward relative to the seat bottom to a
stowed position;

FIG. 3 depicts the seat assembly of FIG. 1, where both of
the first and second seat backs are rotated forward relative to
the seat bottom to stowed positions;

FIG. 4 depicts a pin assembly according to an embodi-
ment, and corresponding to View A in FIG. 1, where the pin
is rotated to a retracted position;

FIG. 5 depicts the pin assembly of FIG. 4, where the pin
is rotated to a deployed position;

FIG. 6 depicts a lower spindle according to an embodi-
ment, and corresponding to View B in FIG. 1;

FIG. 7 depicts a compensator spring according to an
embodiment, and corresponding to View C in FIG. 1;

FIG. 8 depicts the deployed pin engaged in a latch
according to an embodiment; and

FIG. 9 depicts a stop mechanism according to an embodi-
ment disposed on a rear portion of the seat assembly of FIG.
1.

DETAILED DESCRIPTION

As required, detailed embodiments of the present inven-
tion are disclosed herein; however, it is to be understood that
the disclosed embodiments are merely exemplary of the
invention that may be embodied in various and alternative
forms. The figures are not necessarily to scale; some features
may be exaggerated or minimized to show details of par-
ticular components. Therefore, specific structural and func-
tional details disclosed herein are not to be interpreted as
limiting, but merely as a representative basis for teaching
one skilled in the art to variously employ the present
invention.

FIGS. 1 through 3 depict a seat frame assembly 10 having
mechanisms attached. Cushion and fabric coverings are not
shown in order to illustrate the mechanics of the disclosed
embodiments. It should be appreciated that a seat assembly
according to the present disclosure would include such items
as implemented in a vehicle. The seat assembly 10 includes
a seat bottom 12 that is adapted to mount to a vehicle floor.
A back portion 14 extends from the seat bottom 12 and is
partitioned into a first seat back 16 and a second seat back
18. Each of the first and second seat backs 16, 18 is provided
with a hinge 20 and is capable of independently pivoting to
a range of seat back recline angles relative to the seat bottom
12. Related to structural integrity of the seat assembly 10 in
addition to customer comfort, it may be desirable to
mechanically tie the two proximate seat backs together. In at
least one embodiment, a latch and pin combination are
provided such that the two seat backs 16, 18 may be retained
to each other when both seat backs are positioned at sub-
stantially the same recline angle. The retention between the
seat backs simulates the strength and behavior of a single
seat back unit. The first seat back 16 includes a releasable
latch 22, and the second seat back 18 is provided with a pin
assembly 24 which is sized to be received within the latch
22. It is contemplated that alternative embodiments can have
the latch and pin inverted, where the pin assembly 24 is
attached to the first seat back 16 and the latch 24 is mounted
to the second seat back 18.

As shown in FIG. 2, when the latch 22 is released, the first
seat back 16 is capable of pivoting forward about the hinge
20 towards the seat bottom 12 to a stowed position. The
second seat back 18 may be left in an upright position. With
the second seat back 18 alone remaining upright, deployed
pin assemblies of the prior art protrude into an open area and
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may create the possibility of snagging passenger clothing or
cargo. Further, prior art protruding pin assemblies may
present challenges to vehicle impact management strategies
relative to passenger interaction with the pin. Therefore, in
at least one embodiment, the pin 24 is pivotally connected
to the second seat back 18 and configured to pivot to a
retracted position. The pin assembly 24 is operably con-
nected to the first seat back 16 and is reactive to a separation
in recline angles between the first seat back 16 and the
second seat back 18. An outer surface (not shown) of the seat
assembly 10 may include a recess to receive the retracted pin
thereby allowing the pin to rest substantially flush to the
outer surface.

Referring to FIGS. 4 and 5, View A illustrates a pin
assembly generally shown by numeral 24. The pin assembly
includes a pivotal pin 30. The pin 30 has a deployed position
and a retracted position. The pin 30 is affixed to a pin pivot
bracket 32 and is rotatable about a first axis 34. A bell crank
36 is a mechanism for converting linear motion to rotary
motion, and is operably connected to one end of the pin. The
bell crank 36 includes an opening 38 to receive a barrel end
fitting 40 mounted to the end of an actuator cable 42.
Alternatively, other types of fixed cable end fittings may be
suitable to attach to a bell crank. The bell crank 36 is
configured to transfer linear actuation of the cable 42 into
rotational actuation of the pin 30. As the actuator cable 42
strokes due to an applied tensile force, the bell crank 36
causes the pin 30 to pivot from a retracted position generally
depicted in FIG. 4, to a deployed position generally depicted
in FIG. 5.

In at least one embodiment, the pin assembly 24 includes
a return spring 44 configured to bias the pin 30 towards the
retracted position. When a predetermined tensile force from
the cable 42 is applied to the bell crank 36 and is sufficient
to overcome the bias, the pin 30 is held in a deployed
position. However, when the tensile force in the cable 42 is
reduced to less than a predetermined amount, the return
spring 44 becomes dominant, and the pin 30 is biased toward
the refracted position. The cable 42 is under a greater tensile
load when the pin 30 is deployed compared to when the pin
30 is retracted. Therefore, one advantage of the present
embodiment is that in the case of a cable failure where
tensile force is diminished, the pin 30 can automatically
move to the retracted position and will not protrude if the
seat backs are separated.

Referring to FIG. 6, View B depicts a lower spindle
assembly generally indicated by reference numeral 50. The
spindle assembly 50 is affixed to the first seat back 16 near
the hinge 20. The actuator cable 42 extends from the opening
38 of the bell crank 36 as described above, down to a lower
spindle 52. The spindle 52 also has an opening 54 to receive
a second barrel fitting 56 on an opposing end of the actuator
cable 42. Further, the actuator cable 42 is wrapped around a
portion 58 of the body of the lower spindle 52. As the first
seat back 16 is pivoted, the lower spindle 56 rotates corre-
sponding to the movement of the first seat back 16. There-
fore, when the first seat back 16 is pivoted to a recline angle
more forward than the recline angle of second seat back 18,
the cable 42 is unwrapped from the spindle 52 thereby
reducing tensile force in the actuator cable 42. The reduction
of'the tensile force allows actuation of the pin 30 towards the
refracted position referred to above in reference to FIGS. 4
and 5.

As shown in FIG. 7, View C illustrates a compensation
device 70 disposed near a middle portion the actuator cable
42. The device comprises a housing 72 which houses a
compensation spring 74. In at least one embodiment, the
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compensation spring 74 is a coil spring. A first end of the
compensation spring 74 is related to an upper portion 76 of
the actuator cable 42, and an opposing second end of the
compensation spring 74 is related to a lower portion 78 of
the actuator cable 42. The compensation spring 74 is con-
figured to take up any additional slack that may be created
in the cable 42 when tensile force is reduced from an
unwrapping of the lower spindle 52. When the tensile force
is released, the compensation spring 74 can, in response,
expand, thereby removing excess length in the cable 42.
Under conditions where the actuator cable 42 is under an
increased tensile load, the compensation spring 74 is com-
pressed, allowing for some limitation of maximum tensile
load within the cable 42.

If the second seat back 18 is pivoted forward relative to
the seat bottom 12 while the first seat back 16 is already
pivoted forward, the cable 42 is re-wrapped about the lower
spindle 52 increasing tensile force in the cable 42. The
increased force causes the pin 30 to re-extend to the
deployed position as the second seat back 18 rotates for-
ward. As the recline angle of the two seats converges to
substantially the same position, the pin 30 is further rotated
to the deployed position to be received by the latch 22. FIG.
3 shows both the first back 16 and the second seat back 18
rotated forward. In this configuration, the seat backs are
reattached to each other by the insertion of the pin 30 into
the latch 22.

FIG. 8 depicts the pin 30 inserted into, and retained by, a
releasable catch portion 80 of the latch 22. The pin is
inserted into the latch 22 when the first back 16 and second
seat back 18 are positioned at substantially the same recline
angle relative to the seat bottom 12. The latch 22 opening is
configured to face in a rear direction relative to vehicle
orientation. In this way, the latch 22 and pin assembly 24 are
less visible from forward passenger seating positions when
both the first and second seat backs are in the upright recline
angles. This configuration enhances the aesthetic suitability
by substantially hiding the mechanics of the latching system.

Alower torsion spring (not shown) is operatively attached
to the hinge portion 20 of the first seat back. The lower
torsion spring biases the first seat back 16 toward the stowed
position. Therefore, in the case of a cable 42 failure, the pin
30 is automatically actuated to the refracted position, and the
first seat back 16 is also biased to the stowed position. The
configuration of the present embodiment operates to provide
an indication to a vehicle operator that the mechanism
requires service repair.

It should be appreciated that a reverse configuration is
contemplated wherein the return spring of the pin assembly
is configured to bias the pin to pivot in the opposite direction
towards the deployed position. In this alternative embodi-
ment, tensile force applied to the cable actuates a bell crank,
but the rotational force to the pin is in the direction towards
the retracted position. In this case the cable is under a higher
tensile force when the pin is retracted, as compared to when
the pin is deployed. One advantage of this alternative
embodiment is that the cable is under increased tension only
during the configuration when the first seat back is folded
forward and the second seat back remains upright. Therefore
this configuration may serve to reduce the load duty cycle of
the actuator cable.

FIG. 9 depicts a rear perspective view of the seat assem-
bly. The assembly is further provided with a stop mechanism
82 extending from either the first seat back 16 or the second
seat back 18. The stop mechanism 82 protrudes towards the
other of the first or second seat back. Therefore the stop
mechanism 82 can serve as a limit to prevent the first seat
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back 16 from pivoting to a recline angle that is rearward of
the second seat back 18. The stop mechanism 82 prevents an
error state crash condition where the pin is deployed on the
side of the first seat back 16 opposite of the latch opening.

While various embodiments are described above, it is not
intended that these embodiments describe all possible forms
of the invention. Rather, the words used in the specification
are words of description rather than limitation, and it is
understood that various changes may be made without
departing from the spirit and scope of the invention. Addi-
tionally, the features of various implementing embodiments
may be combined to form further embodiments of the
invention.

What is claimed is:

1. A seat assembly comprising:

a seat bottom adapted to mount to a vehicle;

a first seat back pivotally attached to the seat bottom

defining a recline angle relative to the seat bottom;

a second seat back pivotally attached to the seat bottom
proximate to the first seat back defining a recline angle
relative to the seat bottom; and

a latching mechanism comprising:

a releasable catch mounted to the first seat back,

a pin mounted to the second seat back and configured
to cooperate with the releasable catch, wherein the
pin is pivotally connected to the second seat back
and is sized to be received within the catch mounted
to the first seat back, the pin being adapted to pivot
to a stowed position when the first seat back is
pivoted to a recline angle that is less than the second
seat back recline angle,

a spindle affixed to the first seat back,

a cable disposed on the second seat back having a first
end in mechanical connection with the pin, and a
second end wrapped about a portion of the spindle,
and

a compensator spring disposed in a middle portion of
the cable, wherein a forward pivoting of the spindle
relative to the second seat back unwraps the cable
releasing a tensile force in the cable such that the
compensator spring expands and takes up an excess
length in the cable, thereby pivoting the pin to a
stowed position.

2. The seat assembly of claim 1 wherein the latching
mechanism defines an opening capable of receiving the pin,
and the opening is disposed on a rear facing surface of the
first seat back.

3. The seat assembly of claim 1 wherein one of the first
and the second seat backs provides a limit to prevent the first
seat back from pivoting to a recline angle more rearward
than the recline angle of the second seat back.

4. The seat assembly of claim 1 further comprising a
lower torsion spring configured to bias the first seat back
forward.

5. The seat assembly of claim 1 further comprising a
return spring configured to bias the pin to the stowed
position.

6. The seat assembly of claim 1 wherein the cable is
mechanically connected to the first seat back such that
pivoting the first seat back forward of the second seat back
reduces a tensile force in the cable thereby pivoting the pin
into the stowed position.

7. The seat assembly of claim 6 wherein the tensile force
in the cable increases thereby rotating the pin to a deployed
position when either the first or second seat back is pivoted
to a recline angle substantially the same as the other of the
first or second seat back.
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8. A latching mechanism comprising:

a releasable catch adapted to mount to a first seat back;

a pin adapted to mount to a second seat back and
configured to cooperate with the releasable catch;

a spindle adapted to be affixed to the first seat back;

a cable adapted to be disposed on the second seat back
having a first end in mechanical connection with the
pin, and a second end wrapped about a portion of the
spindle; and

a compensator spring disposed in a middle portion of the
cable, wherein a forward pivoting of the spindle rela-
tive to the second seat back unwraps the cable releasing
a tensile force in the cable such that the compensator
spring expands and takes up an excess length in the
cable, thereby pivoting the pin to a stowed position.

9. The latching mechanism of claim 8 further comprising
a bell crank operably connected to the pin and configured to
transfer tensile force in the cable into a rotational force to
pivot the pin towards a deployed position.

10. The latching mechanism of claim 8 wherein a rotation
of either of the first or second seat back to a recline angle
substantially the same as the other of the first or second seat
back causes a tensile force increase in the cable and thereby
moves the pin to a deployed position.

11. The latching mechanism of claim 8 further comprising
a return spring operably connected to the pin, and configured
to bias the pin towards the stowed position.

12. A seat assembly comprising:

a seat bottom adapted to mount to a vehicle;

a first seat back pivotally attached to the seat bottom

defining a recline angle relative to the seat bottom;

a second seat back pivotally attached to the seat bottom
defining a recline angle relative to the seat bottom; and

a latching mechanism comprising:

a releasable catch mounted to the first seat back,

a pin mounted to the second seat back and configured to
cooperate with the releasable catch, wherein the pin is
connected to the second seat back and configured to be
received within the catch on the first seat back,

a spindle affixed to the first seat back,

a cable disposed on the second seat back, having a first
end in mechanical connection with the pin, and a
second end wrapped about a portion of the spindle, and
the cable is operably connected to both the pin and first
seat back, such that a pivoting of the first seat back to
a recline angle that is less than the recline angle of the
second seat back causes an increase in a tensile force of
the cable thereby pivoting the pin to a stowed position,
and

a compensator spring disposed in a middle portion of the
cable, wherein a forward pivoting of the spindle rela-
tive to the second seat back unwraps the cable releasing
the tensile force in the cable such that the compensator
spring expands and takes up an excess length in the
cable, thereby pivoting the pin to a stowed position.

13. The seat assembly of claim 12 wherein pivoting either
the first seat back or the second seat back to substantially the
same recline angle as the other of the first seat back or the
second seat back causes a reduction in the tensile force of the
cable thereby pivoting the pin to a deployed position.

14. The seat assembly of claim 12 further comprising a
return spring connected to the pin and configured to bias the
pin to a deployed position.

15. The seat assembly of claim 12 wherein the latching
mechanism defines an opening to receive the pin and the
opening is disposed on a rear facing portion of the first seat
back.



